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ABSTRACT
The Health Surveillance Program was established by the Regional Health Authority of Alentejo to
control the quality of public water supply. This authority divides the water quality parameters into
three distinct groups, namely P1 (pH and conductivity), P2 (nitrate and manganese) and P3 (sodium
and potassium), for which the sampling frequency is dissimilar. Thus, the development of formal
models is essential to predict the chemical parameters included in group P2 and included in group P3,
for which the sampling frequency is lower, based on the chemical parameters included in group P1.
In the present work, artificial neural networks (ANNs) were used to predict the concentration of
nitrate, manganese, sodium and potassium from pH and conductivity. Different network structures
have been elaborated and evaluated using the mean absolute deviation and the mean squared error.
The ANN selected to predict the concentration of nitrate, sodium and potassium from pH and
conductivity has a 2-18-14-3 topology while the network selected to predict the concentration of
nitrate and manganese has a 2-19-10-2 topology. A good match between the observed and predicted
values was observed with the R2 values varying in the range 0.9960–0.9989 for the training set and
0.9993–0.9952 for the test set.
Henrique Vicente (corresponding author)
Escola de Ciências e Tecnologia,
Departamento de Química e Centro de Química de
Évora, Universidade de Évora,
Rua Romão Ramalho, 59, 7000-671 Évora,
Portugal
E-mail: hvicente@uevora.pt
Susana Dias
Administração Regional de Saúde do Alentejo IP,
Laboratório de Saúde Pública de Évora,
Hospital do Patrocínio – 4
W
Piso,
Av. Infante D. Henrique, 7000-811 Évora,
Portugal
Ana Fernandes
Escola de Ciências e Tecnologia,
Departamento de Química,
Universidade de Évora,
Rua Romão Ramalho, 59, 7000-671 Évora,
Portugal
António Abelha
José Machado
José Neves
Departamento de Informática,
Universidade do Minho,
Braga,
Portugal
Key words | artificial neural networks, monitoring of public water supply, prediction of water quality
parameters
INTRODUCTION
Ensuring the quality of water intended for human consump-
tion is a major goal in contemporary societies, taking into
account the importance to health and the need to safeguard
and promote its sustainable use. In Portugal, Decree-Law NW
306/2007 of 27 August sets the quality of drinking water,
defining 33 mandatory and 28 indicators parameters. It
aims to protect human health from the adverse effects of
possible contamination of the water and to ensure universal
availability of clean water with a balanced composition.
Concerning the sanitary surveillance, Decree-Law NW
306/2007 of 27 August states that the Regional Health Auth-
orities promote the regular and periodic sanitary
surveillance of the water for public supply, establishing, for
this purpose, the regional Sanitary Surveillance Program
(SSP). The Public Health Laboratories (PHL) are respon-
sible for the analytical support of the activities included in
the SSP. The PHL of Évora, a district in the south of Portu-
gal where this work took place, depends on the Regional
Health Administration of the Alentejo and is accredited by
the Portuguese Institute for Accreditation (IPAC), in accord-
ance with standard NP EN ISO/IEC 17025 for tests in the
field of chemistry and microbiology of water since 2006.
Currently, the PHL of Évora carries out surveillance of the
drinking water for the 14 municipalities of the District of
Évora.
The SSP establishes the parameters to be analysed and
the sampling frequency. Table 1 shows the parameters
included in the SSP, divided into three groups, namely P1,
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